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ISCS-22 22nd International 
Symposium on Compound 
Semiconductors 
M.S. Shur & Y.S. Park 
The 22nd International Symposium on Compound Semiconductors (ISCS-22), successor to the 
International Symposium.on GaAs and Related Compounds, took place at Cheju Island, Korea 
from August 28 through September 2, 1995. More than 450 scientists and engineers from 
Austria, Canada, China, Finland, Germany, Japan, Norway, Korea, Taiwan, Russia, 
Singapore, Sweden, Switzerland, UK, and USA participated in the symposium 
and presented more than 250 papers. 
T 
he theme of the symposium 
was "Technologies for Future 
Electronics and Optoelectro- 
nics Industries", and the areas of 
interest included nanoelectronics and 
nanooptics, epitaxy and in-situ pro- 
cessing, visible emitters, heterostruc- 
ture transistors, optoelectronic 
integrated circuits (OEICs), high 
power, high temperature devices, si- 
mulation and modelling, quantum 
effects, and device characterization. 
In short, they covered a full spectrum 
of modern device technologies and 
applications. 
Korea 
Korea was a very fitting place for this 
conference, which emphasized new, 
emerging technologies and future 
developments. The country, which is 
now ranked as the third largest 
producer of electronics goods in the 
world, is rapidly evolving into a 
leader in many areas of semiconduc- 
tor technology. It is now embarked on 
the process called "globalization", the 
process of a rapid transition from a 
developing into a developed country, 
from a position of a technology 
follower to that of a technology 
leader. 
This was made clear both by the 
opening plenary talk given by Mr. 
J.K. Kang, President and CEO of 
Samsung Electronics, and by the 
banquet speech by the Korean Min- 
ister of Science & Technology, Dr 
Kun-Mo Chung (read by the Vice- 
Minister of Science and Technology, 
Dr Bohn-Young Koo). Both of them 
made absolutely clear that, contrary 
to some doom and gloom predictions 
for compound semiconductor tech- 
nology, which have been heard from 
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some leading computer manufac- 
turers in the US, Koreans see this 
technology as one with a potential for 
an explosive growth, mostly in the 
area of wireless communications, sa- 
tellite communications, and low 
power electronics. 
Compound semiconductor electro- 
nics has a long and illustrious history. 
The first studies of compound semi- 
conductors, the development of the 
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first heterostructure lasers, the dis- 
covery of the Ridley-Watkins-Hilsum 
Gunn effect, the development of 
heterojunction bipolar transistors, 
the discovery of high electron mobi- 
lity transistors, blue ZnSe lasers, and 
blue GaN-based LEDs are just a few 
examples of technical breakthroughs 
in this important field of modern 
electronics. This field has had a 
tremendous impact on modern high 
technology. 
However, it may be fair to say that 
it has not quite lived up to high 
expectations in terms of the market 
share and in terms of carving a larger 
niche at the expense of silicon micro- 
electronics. The semiconductor indus- 
try is expected to be a $200 billion 
industry world-wide by year 2000. 
World markets 
GaAs IC industry revenues, including 
analog and digital circuits, as well as 
development costs, are projected to 
reach approximately $2 billion. We 
roughly estimate that the GaAs ICs 
now constitute on the order of 30% of 
all compound semiconductor sales. 
Approximately 30% of revenues are 
linked to GaP and related materials 
used in LEDs, 30% are in discrete 
components, less than 10% or less in 
OEICs, and a fraction of a per cent in 
wide band gap materials, uch as SiC 
and GaN-based LEDs. 
The exact estimates are difficult to 
make because so much of GaAs and 
GaP parts are used internally by 
major manufacturers of consumer 
electronics. 
Nevertheless, the projected com- 
pound semiconductor technology 
sales seem to hover around a few per 
cent of the overall semiconductor 
industry. On the other hand, the 
importance of the compound semi- 
conductor technology should not be 
evaluated in terms of the sales volume 
alone. First, in many important areas, 
such as satellite communications, the 
compound semiconductor technology 
is indispensable and, second, new 
technologies may emerge, that will 
dramatically enhance the importance 
of compound semiconductors. 
Judging from the symposium, such 
breakthroughs are now expected in 
the area of wide band gap semicon- 
ductors. 
Awards 
It is fitting that the 17th Compound 
Semiconductor Award and the Hein- 
rich Welker Gold Medal were pre- 
sented to Professor Akasaki for his 
pioneering work on GaN LEDs Pro- 
fessor Akasaki presented an invited 
plenary talk on the progress in GaN 
and other wide band gap semiconduc- 
tors and related evices. Many other 
papers of the symposium dealt with 
GaN epitaxial growth, p-type and n- 
type of GaN, and GaN and SiC 
devices. 
The Young Scientist Award was 
presented to Dr. John Ralston of 
SDL, Inc., formerly of Fraunhofer 
Institute in Freiburg, Germany, for 
his outstanding work on the develop- 
ment of high-speed lasers, and quite a 
bit of attention at the conference was 
paid to semiconductor lasers, in par- 
ticular surface-emitting lasers. 
Topics & Devices 
Other areas prominently featured at 
the symposium included the material 
characterization, modelling, simula- 
tion, fabrication, and parameter ex- 
traction for MESFETs, HEMTs, and 
HBTs and compound semiconductor 
integrated circuits, which reached one 
million transistor integration scale. 
New devices presented at the con- 
ference included plasma-wave electro- 
nics. This family of compound 
semiconductor devices uses the pro- 
pagation of plasma waves, rather than 
the electron drift, are expected to 
operate in a terahertz range of fre- 
quencies, i.e. to be much faster than 
conventional transistors. 
Other topics of interest included 
optical interconnects, quantum dot 
devices, new in-situ characterization 
techniques, quantum Hall effect, 
quantum integrated circuits, novel 
tunnelling transistor and diodes, II- 
VI semiconductor LEDs and lasers, 
quantum cascade lasers, laser arrays, 
laser -microwave in teract ions ,  
MMICs, Si-Ge devices and circuits, 
InGaP technology, and mesoscopic 
devices. 
The list of the symposium presen- 
ters reads as "Who is Who of 
Compound Semiconductor Technol- 
ogy" from around the world, and all 
the participants eemed to be very 
pleased with the symposium. The 
beautiful Cheju island - which is 
called the Hawaii of Korea by some 
- provided an excellent setting for 
the conference. In many ways, Cheju 
is typical for today's Korea, with 
construction and modern buildings 
everywhere. At the banquet, however, 
the participants enjoyed traditional 
Korean folk dances and music. 
1996 
The next, 23rd International Sympo- 
sium on Compound Semiconductors 
(ISCS-23) will take place in St Peters- 
burg, Russia in September, 1996. 
The Symposium Chair is Academi- 
cian Alferov, the Director of famous 
A.F. Ioffe Institute of Physics and 
Technology. One of us (Michael 
Shur) will serve as a co-Secretary of 
the Organizing Committee and as the 
US coordinator and will provide 
more information about the sympo- 
sium. 
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